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(54) (Title of the Invention) 

Method of producing artificial marble plate having 
irregularity pattern 
(57) (Abstract) 

(Object) An object is to provide a method of efficiently 
producing acrylic artificial marble having irregularity 
patterns on its surface, excellent in design, and having 
excellent heat resistance and weather resistance. 

(Constitution) A hardening acrylic resin composition composed 
of a partially polymerized acrylic monomer showing flowability 
in heating and a filler having a particle size of 400 \i or less 
is hot pressing-molded at two stages of a lower pressure of less 
than 30 kg/cm^ and a higher pressure of 30 kg/cm^ or more in a 
press via a hard plate having irregularity patterns to obtain 
an artificial marble plate having irregularity patterns. 
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(Claim) 

1. A method of producing an artificial marble plate having 
irregularity patterns, comprising heat pressing-molding a 
hardening acrylic resin composition composed of a partially 
polymerized acrylic monomer showing flowability in heating and 
a filler having a particle size of 400 |Ll or less first at a lower 
pressure of less than 30 kg/cm^ until the surface of the hardening 
acrylic resin composition is hardened, then, at a higher pressure 
of 30 kg/cm^ or more, in a press, via a hard plate having 
irregularity patterns . 

(Detailed Description of the Invention) 
(0001) 

(Field of the Invention) 

The present invention relates to a method of producing an 
artificial marble plate excellent in design having various 
irregularity patterns formed on its surface. 
(0002) 
(Prior Art) 

Artificial marbles produced from acrylic resins and 
unsaturated polyester resins containing fillers are, due to 
merits that it has beauty corresponding to natural stone and 
that it can be produced in large amount also industrially, 
frequently used in applications such as system kitchens and top 
boards of tables in kitchen, washing and dressing tables, 
bathtubs and the like. 
(0003) 

These artificial marbles having various patterns and tones 
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are developed by production makers^ however, all of them have 
two-dimensional patterns on a smooth surface or utilize 
semi-transparency of artificial marbles, and an artificial 
marble plate having stereoscopic irregularity patterns has not 
bee provided yet . Particularly, acrylic resin-based artificial 
marble plates excellent in heat resistance, weather resistance 
and mechanical strength are usually produced by a casting method , 
therefore, it is difficult to produce the intended patterns as 
they are by volumetric shrinkage in hardening even if a mold 
frame having irregularity patterns is used. There is also a 
method of imparting irregularity patterns on an artificial 
marble plate in the form of flat plate using an NC router , however , 
there are problems in this case that it should be further polished , 
productivity thereof is poor, and the like. 
(0004) 

(Problems to be solved by the Invention) 

An object of the present invention is to provide a method 
of efficiently producing an acrylic resin-based artificial 
marble plate excellent in design having irregularity patterns, 
which have not been established conventionally. 

(0005) 

(Means for solving the Problems) 

According to the present invention, a method of producing 
an artificial marble plate having irregularity patterns, 
comprising heat pressing-molding a hardening acrylic resin 
composition composed of a partially polymerized acrylic monomer 
showing flowability in heating and a filler having a particle 
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size of 400 \i or less first at a lower pressure of less than 
30 kg/cm^ until the surface of the hardening acrylic resin 
composition is hardened, then, at a higher pressure of 30 kg/cm^ 
or more , in a press , via a hard plate having irregularity patterns , 
is provided. 
(0006) 

Namely, it has been found that heat pressing-moldability of 
a hardening acrylic resin composition composed of a partially 
polymerized acrylic monomer showing flowability in heating and 
a filler having a particle size of 400 |Ui or less, in first heat 
pressing the hardening acrylic resin composition, causes (1) 
partial exudation of the partially polymerized acrylic monomer 
onto the surface to coat the periphery of the hardening acrylic 
resin composition, then, causes (2) hardening of the partially 
polymerized acrylic monomer to form a thin transparent hardened 
film having irregularity patterns on it surface (at this point, 
the inside is not hardened yet) , then, in heat pressing at higher 
pressure, causes (3) hardening of the whole body of the hardening 
acrylic resin composition. Further, it has been found that the 
resulted molded body shows gloss irrespective of the 
irregularity patterns on its surface, additionally, patterns 
of the hard plate used can be correctly reproduced and 
releasability is excellent, and the like, leading to completion 
of the present invention. 
(0007) 

The present invention will be illustrated in detail below. 
The partially polymerized acrylic monomer used in the present 
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invention is obtained by heating a mixture obtained by further 
adding (C) a poly- functional methacrylate having two or more 
methacryl groups in the molecule to (A) an alkyl or hydroxyalkyl 
methacrylate or a mixture of (A) and (B) an a, P-ethylenylacally 
unsaturated monomer copolymerizable with this (A) , in the 
presence of an organic peroxide, azo-based compound or the like, 
for polymerization to an extent showing f lowability . The extent 
of polymerization is desirably a polymerization ratio of 80% 
or less . 
(0008) 

As the alkyl or hydroxyalkyl methacrylate (A) , there are 
mentioned methyl methacrylate, ethyl methacrylat^e , n-propyl 
methacrylate, 2-ethylhexyl methacrylate, lauryl methacrylate, 
2-hydroxyethyl methacrylate and the like, and particularly, 
methyl methacrylate is preferable. As the a, p-ethylenylacally 
unsaturated monomer (B) , styrene, a-methylstyrene and the like 
are listed. Further, as the poly-functional methacrylate 
having two or more methacryl groups in the molecule (C) , ethylene 
glycol dimethacrylate , 1 , 6-hexanediol dimethacrylate , 
neopentyl glycol dimethacrylate, trimethylolpropane 
trimethacrylate and the like are listed. Additionally, 
polymerizable monomers such as divinylbenzene , diallyl 
phthalate and the like can be used in combination, if necessary. 
(0009) 

As the filler, inorganic fillers such as aluminum hydroxide , 
aluminum oxide, calcium carbonate, calcium silicate, calcium 
aluminate, magnesium hydroxide , silica, talc, clay and the like , 
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organic colored materials , and the like are listed, and aluminum 
hydroxide is particularly preferable because of excellent 
transparency and fire protecting property . It is necessary that 
the particle size of these fillers is 400 or less (In the present 
invention, the shape of fillers is not limited to sphere, and 
the term particle size means a maximum length of any direction 
of a filler) . When the particle size is over 400 M-, irregularity 
patterns cannot be formed correctly, and a mixing property with 
a partially polymerized acrylic monomer and heat pressing 
moldability deteriorate. Fillers are used so that the amount 
thereof is 50 to 80 wt% based on the whole body of a hardening 
acrylic resin composition. 
(0010) 

The above-mentioned fillers are added to the above-mentioned 
partially polymerized acrylic monomer and they are mixed by a 
kneader, extrusion kneader, mixing roll and the like to obtain 
a hardening acrylic resin composition used in the present 
invention. Depending on occasions, fillers may be previously 
mixed before producing the partially polymerized acrylic 
monomer without any properties . 
(0011) 

The method of producing an artificial marble plate having 
irregularity patterns of the present invention will be 
illustrated in order. First, the above-mentioned hardening 
acrylic resin composition is placed on a hot board of a press, 
and a hard plate having irregularity patterns is further piled 
up thereon. When irregularity patterns are necessary on both 
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surfaces of an artificial marble plate, a hard plate having 
irregularity patterns may be advantageously be used also on the 
lower part of the above-mentioned hardening acrylic resin 
composition. For preventing shape breakage, a mold frame can 
also be used on the periphery of the above-mentioned hardening 
acrylic resin composition. In this case, it is desirable that 
the upper mold frame has resiliency for changing pressure in 
heat pressing, and for example, an elastic sealing material is 
used on the upper part of the mold frame. 
(0012) 

Next, the hardening acrylic resin composition is heat 
pressing-molded at a temperature of 100 to 140®C and a pressure 
of less than 30 kg/cm^ for 0.5 to 3 minutes until the surface 
of the hardening acrylic resin composition is hardened. In this 
procedure, a part of the partially polymerized acrylic monomer 
of the hardening acrylic resin composition is exuded to thinly 
coat the whole body of the hardening acrylic resin composition, 
which is hardened by heat to become a transparent coat having 
irregularity patterns. Subsequently, this is heat pressing- 
molded at a higher pressure of 30 kg/cm^ or more. Since the 
surface of the hardening acrylic resin composition is already 
hardened in this point, heat pressing-molding is performed 
without shape breakage and the whole body is hardened to obtain 
an artificial marble plate having irregularity patterns on its 
surface. 
(0013) 

When the initial pressing pressure is 30 kg/cm^ or more, a 
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hardening acrylic resin composition having flowability by 
heating initiates to flow out of the system due to no-hardening 
of the surface, volumetric shrinkage in hardening occurs rapidly, 
consequently, correct irregularity patterns cannot be formed, 
undesirably. The initial pressing pressure is particularly 
preferably about 10 to 20 kf /cm^ . 

(0014) 

(Action) 

When a hardening acrylic resin composition used in the 
present invention is pressed at lower pressure, the hardening 
acrylic resin composition does not flow excessively and a 
transparent partially polymerized acrylic monomer exudes onto 
the surface, and is hardened by heat of a hot plate of a press, 
to form a transparent and glossy coat having irregularity 
patterns on the surface. Even if pressing is conducted at higher 
pressure after formation of a coat, a not-hardened hardening 
acrylic resin composition inside does not flow out outside 
because of protection by the coat. Further, since the particle 
size of fillers in the hardening acrylic resin composition is 
small, it is possible to easily form even finer irregularity 
patterns . 

(0015) 

(Example) 

The present invention will be illustrated specifically by 
an example below. 
Production Example 

A polymerization catalyst is added to 20 parts by weight of 
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neopentyl glycol dimethacrylate and 80 parts by weight of a 
methyl methacrylate syrup containing 10% of polymethyl 
methacrylate and they were reacted at 50°C for 3 hours to obtain 
a partially polymerized methacrylate monomer in the form of gel 
having a polymer content of 31%. Thus obtained partially 
polymerized acrylic monomer was ground to obtain 40 parts by 
weight of pallets which were mixed with 60 parts by weight of 
aluminum hydroxide sufficiently to obtain a hardening acrylic 
resin composition. This showed a nature which was granular at 
room temperature and flows when heated. 
(0016) 
Example 

The hardening acrylic resin composition 1 obtained in 
Production Example was filled in a mold frame 2 placed on a lower 
heat board 5 * of a press, a mirror surface-processed stainless 
plate 4 having irregularity patterns of a depth of 100 |Ll carrying 
an elastic sealing material 3 pasted on a part in contact with 
the mold frame 2 was piled on this, heat pressing was conducted 
at a temperature of 130^C and a pressure of 25 kg/cm^ for 1 minute 
by upper and lower heat boards 5, 5' of the press , subsequently , 
the pressure was increased to 30 kg/cm^ and maintained for 10 
minutes to harden the hardening acrylic resin composition 1, 
then, cooled and removed from the mold frame. The resulted 
artificial marble plate was a plate of excellent gloss having 
a thickness of 3 mm and having on its surface the same 
irregularity patterns as those of the stainless plate 4. 
(0017) 
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(Effect) 

According to the present invention^ it has become possible 
to produce an artificial marble having irregularity patterns 
excellent in precise design in short period of time , consequently , 
it has further become possible to widen the utilization range 
of the artificial marble plate. 
(Brief Explanation of Drawings) 

Fig. 1 is a schematic view showing the process of producing 
the artificial marble plate of the present invention, and (A) 
shows the condition before heat pressing-molding and (B) shows 
the condition during heat pressing-molding. 

Fig. 2 is a perspective view showing one example of the 
artificial marble plate obtained in the present invention. 
(Explanation of remarks) 

1: hardening acrylic resin composition 
2 : mold frame 

3: elastic sealing material 

4: hard plate having irregularity patterns 
5: upper heat board of press 
6: lower heat board of press 
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